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6. Clinical applications

7. Conservation of vertically fractured teeth

In the past, teeth suffering vertical fractures
were considered virtually impossible to
save. Today, fractured teeth are routinely
preserved using adhesive Super-Bond.
Numerous clinical cases surviving more than
ten years have been documented, clearly
confirming that Super-Bond allows long-term
conservation of fractured teeth. This long
record has allowed establishment of definite
clinical procedures.

(DIf the tooth has fractured without dislocation of the segments, the "Intraoral Adhesive
Method" is preferable.

@After the adhesive repair, flash from the fracture lines and periodontal granulation
tissue should be removed. When a fracture line is located at an area that is
unreachable with instruments, the "Intraoral Adhesive Method" is not indicated.

®If a recent fracture involves dislocated segments but no bone resorption, the
"Adhesion Method with Reimplantation" is indicated.

@®If an extended period has passed since the fracture, and the alveolar bone has
resorbed at the fracture site, "Adhesion with Rotating Reimplantation" should be
selected. In this technique the extracted tooth is rotated before replantation in the
socket.

®A metal core should be placed after the biologic attachment between a reimplanted
tooth and periodontal tissue has been confirmed.

7-1: Intraoral adhesive repair of a fractured anterior tooth

(DThe root of a right upper central
incisor was fractured twelve years,

(®Because the prognosis was good,

@Ten and a half years after the
aproximately 3 years after recementation,

recementation. Because clinical

ten months after restoration with a
Richmond crown. Traditionally this
tooth would have been doomed to
extraction; however, the author
decided to save the tooth by
rebonding the restoration to the
fractured root using an adhesive
cement. (Sep. 1982)

®The resin on the root was removed.

The bond to the fractured area was
good, even though more than ten
years had passed. The fracture
line did not show any signs of
leakage, discoloration or secondary
caries.

(@The restoration was removed and heat-

treated to oxidize the metal.

restoration was then painted with Super-
Bond C&B and recemented in the
fractured root. (Recently, V-Primer was
introduced to make this pretreatment

simple and easy.)

®The root appeared to be well-
preserved, so a new post together
with those for other three teeth
was fabricated and cemented.

(Sep. 1993)

the discolored porcelain facing was
removed intraorally and repaired with
resin composite. (Jun. 1985)

(DA facial view of the ceramometal

crowns. Fourteen years, six months
after the original repair of the
fractured root, the tooth continues
to function asymptomatically.(Mar.
1997)

adhesion for this long a period had
never been directly observed, the
Richmond crown was removed in order
to check the durability of the adhesion.
A black discoloration was discovered
on part of the resin surface. It may have
been caused by leakage between the
restoration and the resin. (Mar. 1993)

(®A radiograph taken twelve years,

nine months after the fracture
shows no evidence of problems
with periodontal tissue or bone.
(June. 1995)

7-2: Intraoral adhesive repair of a fractured posterior tooth

(DThe patient presented complaining of pain

@The restoration was removed and the

(®A metal core was cemented with Super- (@Eleven years, two months after

when occluding on a maxillary posterior
bridge. The bridge had been placed
fourteen years earlier (1971). A fracture
line could be seen on the exposed root
surface of the left upper first premolar and
an abscess had formed. (Apr. 1985)

deep caries excavated. This left a
funnel-shaped cavity with little intact
dentin. Four fracture lines could be
seen, but there was no full dislocation

of the fragments.

®An X-ray examination at the same

recall appointment showed good
alveolar support. Even though it
has been functioning as a bridge
abutment under severe conditions,
the repaired tooth has an excellent
prognoisis.

Bond. Two weeks after cementation,
the excess resin was curetted. Bone
resorption was detected around three
sides of the root, so hydroxyapatite was
used to fill the bony defect. (Jun. 1985)

the repair the tooth remained
asymptomatic. Probing showed
that periodontal pockets around the
premolar were just 2 mm. (Aug.
1996)



7-3: Adhesive repair of a fractured tooth with extraction and reimplantation
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(®After curing, the tooth was held (®Examination after three months,

(DBecause it was suspected that one of @The fractured tooth was carefully

shows the fracture line filled with

the bridge abutments had fractured,
the prosthesis was removed and a
bucco-lingual fracture was discovered.

(®An X-ray examination of the reimplanted
bridge abutment after four years
showed no evidence of problems.

7-4: Adhesive repair of a fractured tooth with rotation and reimplantation

extracted making every effort not to
damage the periodontal ligament.
While the segments were held with
forceps, the periodontal granulation
tissue and carious tissue were
removed, and the fractured surface
was cleaned. The fractured surfaces
were conditioned with the Green
Activator and bonded with Super-
Bond.

with forceps as the excess resin
was removed. Then the bonded
tooth was reimplanted. (Dec. 1993)

resin. This "Extraoral Method"
produces a thinner resin layer than
does the "Intraoral Method".

(The left upper lateral incisor had
fractured in the labial and lingual
direction. The segments had separated
and there was substantial bone
resorption apposing the fracture.

®As the bonded tooth was held with
forceps, excess resin was removed.
During this procedure the root was
rinsed with physiological saline
solution.

@A facial view two years after the
replantation. (Jul. 1997)

- )
(@After extraction of the fractured

(®When the tooth was reimplanted, it

segments, granulation tissue, caries
and contaminated cementum were
removed. The segments were held
in forceps during these procedures.

was rotated 90 degrees. In this way
the intact periodontal ligament on the
tooth would face the damaged tissue
in the alveolus. (Jun. 1995) Generally,
two weeks is sufficient for fixation.

[

The X-ray examination at the

two-year recall appointment
reveals excellent bone structure.
The tooth remains asymptomatic.

(@After confirming that the original root

shape could be reconstructed using
the fractured segments, only the fractured
surfaces were dried and conditioned
using the Green Activator.

The surfaces to be bonded were washed
with physiological saline solution and
dried. The periodontal ligament should not
be allowed to dry during the procedure.
(An air syringe with thin nozzle is very
effective for controlled drying.)

(DThe preparation for a metal core
was created one month after the
rotated reimplantation. Notice that
the fracture line is now at right
angles to its direction in the first
photograph. (Jul. 1995)

@Super-Bond was applied to the

fractured surfaces, and the segments
bonded together and held with
forceps. A Gutta Percha point should
be inserted into the root canal during
this procedure to facilitate the
subsequent post preparation.

(®The metal core was bonded using

Super-Bond and V-PRIMER. An
X-ray image one year after cementing
the crown.
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6. Clinical applications

8. Conservation of teeth with root perforations

When removing caries from root preparations,
inadvertent perforation may be unavoidable.

Super-Bond has been used with good clinical

success to repair and seal these perforations. may suffice to repair it.

repaired extraorally and replanted.

If the perforation is small, simply cementing a cast metal post/core with Super-Bond

@If the perforation is large, repair using the "Adhesive Amalgam Method" is indicated.

(®When a perforation is large and involves bone resorption, the perforation should be
closed using the "Adhesive Amalgam Method". Then the flash of resin and amalgam
and the periodontal granulation tissue should be curetted.

@®When a perforation is extremely large or curettage difficult, the tooth may be extracted,

8-1: Repairing a perforation with post cementation

(DDuring post preparation of the
second mandibular molar, the
instrument perforated slightly
through the end of post cavity,
causing minimal bleeding. (Dec.
1987)

@The small perforation was detected by
inserting cotton. If this perforation were
left untreated, and the core cemented
using a traditional inorganic cement,
exposure to tissue fluid would degrade
the luting agent, leading to leakage
and chronic inflammation.

19

@The radiograph after post preparation.
A small perforation like this can
easily be sealed by cementing the
metal core with Super-Bond.

8-2: Repairing a perforation with adhesive amalgam (Intraoral Adhesion Method)

-1
@®An X-ray image eight years, eight
months after the bridge was
cemented. There is no evidence of
resorption or reports of discomfort.
(Aug. 1996)

A perforation of approximately 2
mm diameter was Identified in the
furcation area of the distal root of
the mandibular right first molar.

(@Atfter completing endodontic therapy,
the perforation was sealed using the
adhesive amalgam technique.
Amalgam can be seen on the distal
lateral wall. (Jan. 1989)

¥ -

(®Radiograph taken immediately after
repairing the perforation. Though the
perforation was relatively large, the
surrounding bone was sound and
none of amalgam had protruded
through the opening. Therefore no
curretage was performed.

8-3: Repairing a perforation with adhesive amalgam (Extraoral Adhesion Method with Reimplantation)

. =Y

@A post-operative radiograph taken
seven years, seven months later
shows how effective the treatment
was in sealing perforation.

(DSevere resorption around the molars had
doomed the posterior bridge running from
the first premolar to the second molar.
Radiographic examination revealed a
large perforation of the first premolar
apical to the prefabricated post. There was
a radiolucency in the supporting bone.

®The splinted crowns from the first
premolar to the second molar
implant. (Mar. 1996)

(@The premolar was extracted minimizing
damage to the periodontal ligament.
The perforation was filled extraorally
with adhesive amalgam.

®A radiograph taken 25 months after
repairing the perforation, shows
good alveolar support and confirms
healing of the defect adjacent to
the perforation site. The gingiva
appeared healthy. (Sep. 1997)

(®After repairing the perforation, the
tooth was reimplanted in its original
position.

N = NG T, e
@Ten months after reimplantation, a
cast metal core was cemented in the
premolar. A new cast core was also
cemented in the second premolar.
Implants replaced the first and
second molars. (Feb. 1996)



9. Protection of prepared vital dentin

The importance of protecting the vulnerable
pulp after vital dentin has been cut is now
generally recognized.

One highly effective way to accomplish this
is to seal the preparation with Super-Bond.
The hybrid layer created where the adhesive
penetrates the dentin provides effective
protection in a wide range of applications.

the vitality of the pulp.

DOnly carious dentin should be removed during preparation to preserve as much intact
dentin as possible.

@If removal of deep caries threatens to expose the pulp, stop preparation before
exposure, place an indirect pulp cap using antibiotic materials or calcium-hydroxide
and temporize.

(®Before sealing the dentin with Super-Bond, vitality tests should be conducted to check

9-1: Caries treatment using adhesion

(@Carious dentin was carefully removed
using an excavator and Caries
Detector. When deep caries cannot be
entirely removed without endangering
the pulp, as much as possible may be
removed and a three-component
antibiotic agent placed as proposed by
Iwaku, et al and wait for healing.

(DDentin caries. Carious dentin should
be removed, preserving as much
healthy dentin as possible.

®Aifter completion of the caries
treatment, restoration should be
planned, and the cavity be prepared.

®The cavity was temporarily filled
with a water-setting cement which
would not affect subsequent resin
adhesion.

®The surface was conditioned with

the Green Activator.

(@A resin composite inlay was selected

for this case. The indirect inlay was
fabricated as usual.

9-2: Temporary restoration of an onlay preparation using Super-Bond (Radiopaque Polymer powder)

@Super-Bond was applied to the cavity

floor, sealing the dentin surface with a
hybrid layer.

Notice that the purpose of Super-Bond
is not to retain the restoration.
Everything through this step can be
thought of as "caries treatment”. The
balance (steps 5-8) describe the
restorative procedures.

®The surfaces to be bonded were
treated according to the Super-
Bond instructions and the inlay
was cemented with Super-Bond.

@The exposed pulp was capped with
a pulp-capping material that included
hydroxyapatite and antibiotic agents.

(DAn old inlay was being replaced.
During elimination of secondary
caries, a small pin-point exposure
occurred.

(®Both Super-Bond and the capping
material were removed ten months
later. Formation of a secondary dentin
bridge was confirmed. A metal onlay
was cemented with Super-Bond. This
is a radiograph taken at the 1-year
recall appointment.

®@The cavity was temporarily filled with

Super-Bond using Radiopaque Polymer
powder.

The Super-Bond created a hybrid layer
seal, to protect both pulp and dentin.

®An X-ray image of the temporarily-

filled tooth. Super-Bond with
Radiopaque Polymer powder is
clearly seen on this radiograph
because of its radiopacity.
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6. Clinical applications

9-3: Dentin protection of an inlay cavity

MDA patient presented because of
food impaction at the upper first
molar. The tooth was not painful,
and reacted normally to an electric
pulp vitality test. The radiograph
showed caries on the mesial
proximal and occlusal surfaces.

(@A Class Il inlay preparation was made

under the local anesthesia. Although
the occlusal cavity was prepared with
a dovetail design for retention and
preventive extension, the cavity floor
was determined primarily by caries
removal. Although some retention form
was created, as much sound dentin as
possible was left untouched.

9-4: Dentin protection using an adhesive amalgam base

@The dentin surface of the cavity was
conditioned with the Green Activator
for ten seconds and coated with
Super-Bond (Radiopaque) using the
brush-dip technique. This adhesive
lining would eliminate the discomfort
normally associated with the
temporary filling.

@A 20K gold inlay was bonded with

Super-Bond. Because of the excellent
seal created by the Super-Bond liner,
the patient experienced no sensitivity
as the temporary filling was removed
and the surface conditioned for
bonding.

During the three years since
cementation, the tooth has caused no
discomfort at all.

(DThe patient presented complaining of

occlusal pain. Examination revealed
secondary caries at the distal of a
metal inlay in the right lower first
molar.
Carious tissue was removed without
anesthesia, aided by Caries Detector.
Removal of deep caries resulted in
pulpal exposure.

®The enamel was conditioned with
the Red Activator, and the crown
cemented with Super-Bond. Excess
resin should be removed before it
cures. It was difficult to clean up the
excess resin in the proximal areas.
As much as possible was removed
before the resin had completely
cured. (May. 1988)

9-5: Dentin sealing for cervical

- <
@The exposed pulp was directly

(®Nine years after cementation, the

capped with Carvital. Four months
later, the Carvital was removed
and the formation of a dentin
bridge confirmed. Observation
and electric pulp test confirmed
that the pulp was vital.

crown continues to functioned well.
(Aug. 1997)

v
®The cavity was filled with adhesive
amalgam. (Apr. 1988)

@A radiograph nine years after
cementation. (May. 1997)

@Aiter the amalgam had set, a core was

prepared for an onlay. Amalgam does
not shrink during setting, so it does not
create a contraction gap. As a result,
bonded amalgam rarely demonstrates
microleakage. It effectively protects
the dentin from secondary caries and
prevents pulpal inflammation due to
leakage.

(DThe patient complained of sensitivity
to cold water. Cervical caries was
found on the buccal surface of the
right lower first premolar. Before
restoration, pulp vitality was
confirmed using an electric pulp
tester.

(@Under local anesthesia, the subgingival

portion of the lesion was electrosurgically
exposed. The carious dentin was
removed using a Caries Diagnostic Meter
and a caries stain as aids to avoid pulp
exposure.

(®After confirming there was no pulpal
exposure, the Green Activator was
applied to the cavity surface for five
to ten seconds. Then the surface
was rinsed and dried. Super-Bond
with the Radiopaque Polymer
powder was applied employing the
brush-dip technique. This layer of
resin adhesive would seal the dentin
and protect the pulp.

If it were impossible to remove all
the carious dentin, antibiotic agents
should be applied and temporized.

@The cavity was filled with resin

composite. Two years later, the
pulp was vital and there were no
clinical symptoms.



9-6: Bonding porcelain laminate veneers

(DThe patient requested that something
be done to improve the esthetics of
severely discolored upper anteriors.

®Anterior view immediately after
cementation. The porcelain laminate
veneer is an ideal restoration for
correcting tooth discoloration when
the patient is young. The shallow
preparation preserves tooth structure
and minimizes potential damage.

®The prepared surfaces were

@Teeth were prepared canine-to-
canine for porcelain laminates.

(®After eight years

conditioned and a thin layer of
Super-Bond was applied to provide
protection and improve adhesion.
lvory and Opaque Ivory Polymer
powder were mixed to adjust the
shade. In order to keep the
adhesive layer thin, more monomer
than usual was included in the
activated liquid. Super-Bond was
applied using the brush-dip
technique.

@®The bonding surfaces of the

porcelain veneers were treated with
Porcelain Liner M, and cemented
using a low-viscosity shaded resin
composite that produced a natural
tooth shade.
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